Granulocyte-macrophage colony-stimulating factor enhances the cytotoxic effects of cytosine arabinoside in acute myeloblastic leukemia and in the myeloid blast crisis phase of chronic myeloid leukemia.
A strategy designed to stimulate myeloid leukemic blasts into active cell cycle may increase the effectiveness of S phase-specific agents such as cytosine arabinoside (ARA-C). Since recombinant human granulocyte-macrophage colony stimulating factor (GM-CSF) is known to stimulate the growth of myeloid leukemic cells in vitro, we have evaluated the ability of this growth factor to enhance leukemic clonogenic cell kill in the presence of ARA-C. In seven patients studied, GM-CSF increased the fraction of myeloid leukemic blasts in S phase as measured by propidium iodide DNA staining, bromodeoxyuridine incorporation, or ARA-C suicide techniques. Six of these seven patients demonstrated clonogenic cell growth in agar in response to GM-CSF. In five of these six patients, the combination of GM-CSF and ARA-C treatment in vitro resulted in a significant increase in leukemic clonogenic cell kill when compared to treatment with ARA-C in the absence of GM-CSF. Similar results were observed with the combination of GM-CSF and hydroxyurea, another S phase specific agent, further suggesting that the observed enhancement of cytotoxicity was due to the ability of GM-CSF to increase the number of leukemic cells in S phase. These data provide a rationale for investigating the toxicity and efficacy of combined GM-CSF and ARA-C therapy in patients with high-risk myeloid leukemia.